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Claims Status 

Claims 1-6 are pending. 

DETAILED ACTION 
Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner In which the invention was made. 

The factual inquiries set forth in Graham v, John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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Claims 1 and 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoffman 
et al. (U.S. Pat. No. 6,749,664) or Meissner et al. (U.S. Pat. No. 5,730,775) or Kamei et al. (U.S. 
Pat. No. 6,284,017) in view of Fuji et al. (U.S. Pat. No. 6,129,777). 

Hoffman et al. discloses an apparatus and method for direct reduction of iron oxide with 
carbonaceous reductant using a rotary hearth furnace (abstract and Fig. 1) wherein fuel is provided 
to a plurality of oxygen enriched burners (col. 4 lines 9-27 and Fig. 1). 

Meissner et al. discloses a method and apparatus for producing direct reduced iron from 
dry compacts of iron oxide and carbonaceous material in a rotary hearth furnace (abstract and Fig. 
1) wherein oxygen enriched air and fuel is supplied to multiple burners (col. 5 line 66 - col. 6 line 
1 1 and Fig. 2). 

Kamei et al. discloses a method for producing reduced iron from iron oxides with reductant 
in a rotary hearth furnace (abstract and Fig. 1) where carbonaceous material is used as the solid 
reductant (Col. 1 lines 10-20), fuel and oxygen containing gas are combusted in multiple burners 
(Col. 10 lines 28-36 and Fig. 5) and oxygen enriched air is used as the oxygen containing gas (col. 
9 lines 3-6). 

Hoffman et al. or Meissner et al. or Kamei et al. does not disclose using secondary 
combustion air as taught in instant claim 1 . 

Fuji et al. discloses a method of reducing iron oxide with carbonaceous material on a 
moving hearth furnace (abstract). Fuji et al. teaches providing a supply of secondary combustion 
air to bum combustible gases generated from the carbonaceous material in the vicinity of the iron 
oxide agglomerates to decrease the amount of fuel required for heating (col. 4 lines 23- 31). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
bum combustible gases generated from the carbonaceous material with secondary combustion air 
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as taught by Fuji et al. in the iron oxide reduction process of Hoffman et al. or Meissner et al. or 
Kamei et al. to decrease the amount of fuel required for heating as taught by Fuji et al. 

Hoffman et al. or Meissner et al. or Kamei et al. does not disclose that the degree of 
reduction represented by the formula (CO + H2)/(C0 + CO2 + H2 + H2O) in the atmospheric gas is 
less than 0.05 as in instant claim 4, that a plurality of primary burners has an air ratio of 1 .0 or less 
as in instant claim 5 . or that the burners have different air ratios as in instant claim 6 . 

In example 3, Fuji et al. varies the oxidation ratio of the combustion gas [(CO2 + 
H20)/(C0 H- CO2 + H2 + H2O)] from 0 to 1 .0 in the latter half of the reduction process (col. 5 lines 
25-58). One of ordinary skill in the art would recognize that algebraically, the sum of the 
oxidation ratio disclose by Fuji et al. plus the degree of reduction disclosed by instant claim 4 
must equal 1.0, i.e.: 



CO, + H,0 





CO+H, +C0, ^H^Oj 



1.0 



Therefore, by varying the oxidation ratio from 0 to 1.0 in the later half of the reduction process, 
Fuji et al. also varies the degree of reduction from 1 .0 to 0. The range of between 0 and 1 .0 
overlaps the claimed range of less than 0.05 ( claim 4) and "has an air ratio of 1.0 or less" ( claim 
5). It has been well settled that where the applied prior art teaches a range of compositions or 
properties overlapping a claimed range, a prima facie case of obviousness exists (M.P.E.P § 
2144.05). Further, Fuji et al. shows that the degree of oxidation in the combustion gas is a result 
effective variable, which along with the time the ratio is changed affects the metallization ratio of 
the iron (col. 5 lines 25-58 and Fig. 4). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to adjust the oxidation ratio (and therefore degree of 
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reduction) as result-effective variables to affect the metallization ratio of the iron (see M.P.E.P 
2144.05, II, B). With respect to claim 6, Fuji et al. teaches "switching" to a lower oxidation ratio 
at different times in the reduction process (col. 5 lines 25-59). Since the process of Hoffman et al. 
or Meissner et al. or Kamei et al. in view of Fuji et al. is a traveling hearth furnace, and since a 
plurality of burners are disclosed in different furnace zones, one of ordinary skill in the art would 
expect that the "switch" is accomplished by using burners with different oxidation ratios so that 
the agglomerates are exposed to different oxidizing/reducing atmospheres as the hearth moves the 
agglomerates through the furnace. 

Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoffman et 
al. (U.S. Pat. No. 6,749,664) or Meissner et al. (U.S. Pat. No. 5,730,775) or Kamei et al. (U.S. Pat. 
No, 6,284,017) in view of Fuji et al. (U.S. Pat. No. 6,129,777) as applied to claim 1 alone or in 
further view of Nishimura et al. (U.S. Pat. No. 6,296,479). 

Hoffman et al. or Meissner et al. or Kamei et al. in view of Fuji et al. discloses a method 
for direct reduction of iron oxide with carbonaceous reductant using a rotary hearth furnace 
wherein fuel is provided to multiply placed oxygen enriched burners and both primary and 
secondary combustion air is provided. Fuji et al. teaches the use of secondary combustion air to 
burn the CO and decrease the requirement for supplemental fuel as discussed above regarding 
claim 1. 

It is the examiner's position, in the lack of evidence to the contrary, that since the process 
disclosed by Hoffman et al. or Meissner et al. or Kamei et al. in view of Fuji et al. is essentially 
the same as the claimed process, the CO concentration in the atmospheric gas in the furnace in the 
vicinity of at least one of the primary burners is less that 2 volume % as in instant claim 2 and less 
than 4 volume % as in instant claim 3 . 
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Alternatively, Hoffman et al. or Meissner et al. or Kamei et al. in view of Fuji et al. does 
not disclose that the CO concentration in the atmospheric gas in the vicinity of at least one of the 
plurality of primary burners is less than 2 volume % as in instant claim 2 or less than 4 volume % 
as in instant claim 3. 

Nishimura et al. discloses a method of direct reduction of metal oxide with a carbonaceous 
material in a rotary hearth furnace (abstract). Nishimura et al. discloses the use of air inlets to 
provide secondary combustion in the vicinity of the iron agglomerates on the hearth (Figs. 6, 7 and 
col. 7 lines 28-55). Nishimura et al. teaches that the CO concentration in volume (%) is a function 
of at least the distance from the hearth inner wall as shown on Fig. 9. One of ordinary skill in the 
art would therefore expect the concentration of CO to vary with distance from the hearth inner 
wall as taught by Nishimura et al., since the process of Hoffman et al. or Meissner et al. or Kamei 
et al. in view of Fuji et al. utilizes secondary combustion as taught by Nishimura et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kathleen A. McNelis whose telephone number is 571- 272-3554. The 
examiner can normally be reached on M-F 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Roy King can be reached on 571-272-1244. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ROY king' 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CEMTER 1700 



